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(54) VITAL INFORMATION TRANSMITTER AND RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a cost and to 
improve transmission efficiency by using a personal 
handy terminal system PHS as a transmission means 
after executing digital information processing. 
SOLUTION: The vital information measured by a vital 
sign monitor 1 is inputted in real time to a vital 
information transmitter 2 by turning on the power source 
of this monitor 1 and the vital information transmitter 2. 
The vital information is inputted via a vital information 
input interface module 21 to a transmission data 
processing section 22 which is a data processing means. 
The vital information is subjected to analog-to-digital 
conversion in this section and is then subjected to 
compression multiplexing in order to improve the 
transmission efficiency. The vital information is then 
outputted from a PHS output interface module 23 to a 
PHS terminal. At this time, the PHS output interface 
module 23 is provided with a transmission start switch 
so that the transmission starts after the connection of 

circuits is confirmed. The vital information is transmitted from this PHS terminal to ; 
destination through a base station for public and ISDN circuits. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the living body informationH:ransmission 
equipment and the receiving set which transmit and receive the biological information detected 
and measured from the subject. 
[0002] 

[Description of the Prior Art] The utilization of a system which transmits biological information, 
such as an electrocardiogram detected and measured, and the related information (only 
henceforth "biological information") of those to a medical institution using the channel of 
wireless or a cable from the subject is progressing. It is becoming possible to act as the monitor 
of the situation of the subject which is present in a remote place, or the patient who requires 
treatment immediately on real time in connection with this. The miniaturization of the device 
which especially measures biological information in recent years progresses, and the system 
which acts as the monitor of the biological information, without restraining action of the subject 
as much as possible because the subject carries a measuring machine machine is proposed. 
Moreover, a lot of [ various and ] data — also cross transmission and the data to supervise to a 
variety, and using a television camera, an electrocardiogram, a pulse, an electroencephalogram, 
etc. make a patient's condition image information, and act as a monitor — need to be 
transmitted. Transmitting biological information as an analog signal conventionally using the 
telephone line and the walkie^alkie which mind a modem for such biological information was 
performed widely. 

[0003] However, since the amount of data which can be transmitted by the voice grade of a 
channel had a limit in the transmission system of an analog, when transmitting the case where it 
is necessary to act as the monitor of two or more biological information at once, and image 
information, it was difficult [ it ] to secure sufficient transmission capacity. Moreover, when 
biological information was transmitted using wireless, there was a possibility that the 
abnormalities in data might arise by the condition of an electric wave or interference, and the 
dependability of the transmitted data might be spoiled. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to be stabilized and to transmit a lot of data 
to a noise etc., it was desirable to use digital communication, but for that purpose, even when a 
digital dedicated line had to be used or the conventional telephone line was used, the difficulty 
was in both the transmitting side of a monitor system, and the receiving side in respect of cost 
or convenience, such as needing a special adapter. 

[0005] Then, this invention aims at offering the high living body information-transmission 
equipment and the high receiving set of convenience which can perform transmission of reliable 
biological information at lower cost, without calling at the time and a location at the same time it 
raises the transmission efficiency of biological information by digital communication. 
[0006] 

[Means for Solving the Problem] It is characterized by for living body information-transmission 
equipment according to this invention in order to attain the above-mentioned purpose to have an 



analog-to-digital-conversion means digitize the biological information detected from the subject, 
a data-processing means perform data processing to said biological information digitized by this 
analog-to-digital-conversion means, and a transmission means transmit the biological 
information to which data processing was performed by this data-processing means, and to use 
a personal handy terminal system (henceforth "PHS") for this transmission means. That is, PHS 
which is spreading quickly [ recent years ] has adopted the digital method as the communication 
mode of the wireless section, and if it is in the service area of PHS by using this PHS as a 
transmission means after it performs digital information processing, such as a data compression, 
to various biological information measured from the subject, such as an electrocardiogram and a 
pulse, it can perform easily digital transmission with the high dependability of biological 
information by low cost. 

[0007] Moreover, this invention is a biological information receiving set characterized by having a 
receiving means to receive the biological information transmitted by the transmission equipment 
which makes above-mentioned PHS a transmission means, a data-processing means to perform 
data processing to the biological information which this receiving means received, and an output 
means to output to a display the biological information to which data processing was performed 
by this data-processing means. It can receive and restore to the biological information 
transmitted digitally by PHS by this, and the monitor of the subject and a patient can be easily 
performed by low cost. 
[0008] 

[Embodiment of the Invention] The gestalt of operation of the living body information- 
transmission equipment of this invention and a receiving set is explained referring to drawing 1 
below. Drawing 1 (a) is the block diagram showing the gestalt of operation of the living body 
information-transmission equipment of this invention. Living body information-transmission 
equipment 2 consists of a biological information input interface module 21, the transmission 
data-processing section 22, and a PHS output interface module 23. Here, the biological 
information input interface module 21 takes the interface of the vital sign monitor 1 and living 
body information-transmission equipment 2. The transmission data-processing section 22 carries 
out analog-to-digital conversion of the biological information, and performs data processing to 
the digitized biological information. The PHS output interface module 23 outputs the biological 
information by which data processing was carried out to PHS. In addition, PHS3 has adopted the 
digital method of TDMA/TDD as the communication mode of the wireless section. 
[0009] The vital sign monitor 1 measures biological information, such as electrocardiographic 
complex, a heart rate, blood pressure, and temperature, as an analog signal. The biological 
information which the vital sign monitor 1 measured is inputted into living body information- 
transmission equipment 2 on real time by turning on the vital sign monitor 1 and living body 
informationHransmission equipment 2. In living body information-transmission equipment 2, the 
inputted biological information is inputted into the data-processing means slack transmission 
data-processing section 22 through the biological information input interface module 21. After 
analog-to-digital conversion is carried out here, in order to raise transmission efficiency, 
compression multiplexing of the biological information is carried out. The biological information 
data about the electrocardiographic complex which received such data processing, a heart rate, 
blood pressure, and temperature are outputted to a PHS terminal (personal station-S) from the 
PHS output interface module 23. At this time, the transmission initiation switch is formed in the 
PHS output interface module 23. and after checking that the circuit has been connected, 
transmission of biological information data is started. If transmission starts, biological information 
data will be transmitted to the destination through the base station for the public, and an ISDN 
circuit from this PHS terminal. 

[0010] In addition, although the electrocardiographic complex, a heart rate, blood pressure, and 
temperature were raised as biological information which should be measured by the vital sign 
monitor 1 here, it is not necessarily limited to these and an electroencephalogram, a pulse wave, 
the saturation of oxygen in blood, etc. are mentioned. Furthermore, by having used the biological 
information input interface as the module, when transmitting various data, it can respond. For 
example, transmitting the image information which teils a patient's appearance to the biological 



information input interface module 21 by equipping with the input interface module for CCD 
cameras using a CCD camera is also considered- Moreover, it is also possible to give the 
function which stores temporarily the various biological information data inputted into the 
biological information input interface module 21 by the vital sign monitor 1. As digital signal 
processing in the transmission data-processing section 22. the encryption for other, for example, 
privacy, protection [ processing / multiplexing / compression 3 or security reservation can be 
considered. It is possible to, give the function to change into packet data the biological 
information data to which data processing was performed to the transmission data-processing 
section 22, in addition to this, in adopting packet communication as data transmission. Moreover, 
in the PHS output interface module 23, the telephone number of a medical institution with the 
biological information receiving set connected to the ISDN circuit etc. is registered into PHS3, 
using the abbreviation-dial add function of the telephone number of PHS3, a thing suitable out of 
two or more medical institutions in case of emergency is selected, and it also becomes possible 
to connect a circuit immediately by the abbreviation dial. 

[001 1] On the other hand, drawing 1 (b) is the block diagram showing the gestalt of operation of 
the biological information receiving set of this invention. The biological information receiving set 
4 consists of biological information output interface modules 43 here with the receiving means 
slack data receiving interface module 41 and the data-processing means slack received-data 
processing section 42. In the gestalt of this operation, the biological information receiving set 4 
installed in the hospital is connected to the ISDN circuit, it is received by the data receiving 
interface module 41, and the biological information data transmitted through PHS3 and an ISDN 
circuit from above-mentioned living body information-transmission equipment 2 are inputted into 
the received-data processing section 42. The received-data processing section 42 carries out 
separation / expanding expansion of the digital signal which are multiplexing and compressed 
biological information data at the electrocardiographic complex, a heart rate, blood pressure, and 
temperature in the transmission data-processing section 22 of above-mentioned living body 
information-transmission equipment 2. And each restored biological information is outputted to 
the monitor 5 for a display through the biological information output interface module 43, and 
serves as important data of the monitor and diagnosis by a medical practitioner etc. 
[0012] In addition, although the ISDN circuit is made into the transmission line with the gestalt of 
this operation, when an ISDN circuit cannot be used, the NTT ordinary phone circuit will be used. 
Moreover, although the biological information receiving set 4 is connected to the direct ISDN 
circuit here, if biological information to which the receiving side has also been transmitted is 
made to receive using the terminal (PS) of PHS for arrival of the mail, if it is in the service area 
of PHS, it will become possible to receive the biological information transmitted by above- 
mentioned living body information-transmission equipment anywhere always, and the constraint 
over the action of the medical staff who draws diagnoses, such as a medical practitioner, can be 
suppressed. 

[0013] In the gestalt of this operation, although it explained that the received-data processing 
section 42 carried out separation / expanding expansion of the digital signal which is biological 
information data, this function becomes a thing corresponding to data processing which the 
transmission data-processing section 22 of above-mentioned living body information- 
transmission equipment 2 performs. Therefore, if encryption is given to biological information 
data in the case of transmission, the received-data processing section 42 will decode this 
enciphered biological information data (restoration). Moreover, when packet communication is 
used for the transmission means, carrying out expanding expansion of the packet data at the 
information on original is also performed here. Furthermore, giving the function to change into an 
analog signal the biological information by which expanding expansion was carried out from a 
digital signal is also considered. 

[0014] On the other hand, in order to provide the medical practitioner of a medical institution 
with the ingredient of decision on real time, the biological information receiving set 4 and the 
monitor 5 for a display always turn ON the power source, and it can consider making it stand by 
in the state of automatic incoming connection. Or the function to detect arrival of the mail to 
the data receiving interface module 41 of the biological information receiving set 4. and to put 



the power source of the monitor 5 for a display into it may be given. Moreover, giving the 
function which stores the data temporarily because it the data receiving interface module 41 of 
the biological information receiving set 4 not only receives the biological information data 
transmitted using PHS. but adds memory is also considered. The biological information output 
interface module 43 becomes possible [ that various monitors for a display, for example, a simple 
CRT monitor, to a calculating machine chooses suitable display media as occasion demands ] by 
choosing a suitable output interface module. 
[0015] 

[Effect of the Invention] According to the living body information-transmission equipment of this 
invention, using PHS as a transmission means can realize more easily digital transmission which 
cannot be easily influenced of a noise or interference at cost lower than before, therefore, 
transmission of more reliable biological information, simultaneously efficient transmission of the 
various biological information containing image information are attained, as a result it can 
contribute to an exact medical diagnosis. Moreover, by combining with various kinds of digital 
processing techniques, it can combine with the improvement in dependability of the transmitted 
data, and improvement in security can also be aimed at. In addition, by using PHS as a 
transmission means, if it is in the service area of PHS, the convenience which can transmit 
biological information anywhere at any time is utilizable. Power can be demonstrated, when 
utilizing the mobility which especially PHS has, for example, acting as the monitor of the 
situation of a remote place, or the subject and patient in emergency on real time. 
[0016] Receiving and restoring to the biological information transmitted digitally by the living 
body information-transmission equipment with which the biological information receiving set of 
this invention makes above-mentioned PHS a transmission means can perform easily the 
monitor of the subject of a remote place, or the patient in emergency by low cost. Consequently, 
the convenience of PHS can be utilized, mobility can be given to a receiving side as well as a 
transmission side, and it also becomes possible to build easily the high living body information 
transmission system of convenience with transmission of quality biological information. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the living body information transmission system which 
consists of the living body information-transmission equipment and the receiving set concerning 
this invention. 
[Description of Notations] 

1 [ The transmission data-processing section. 23 / — A PHS output interface module, 3 / — 
PHS, 4 / — A receiving set, 41 / — A data receiving interface module. 42 / — The received- 
data processing section, 43 / — A biological information output interface module, 5 / — Monitor 
for a display. ] — A vital sign monitor. 2 — Transmission equipment, 21 — A biological 
information input interface module, 22 
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[Drawing 1] 
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